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STUPY CF CERTAIN SEEMINCLY ABNCHEAL DEECREITICNS AND TRANSFORMATIONS

Cr RETALS

C. Crussard, Pechiney Ugine Kuhlmarnn, Farisz, and

Jd. Fouvais, Pechiney Aluminuw Research Center, Vorenpe

IRITQEUCTICH

¥aen one of us suddenly cane up against a case of tha

dafoermation of a metal test piece without the appavent intevrventicn
¢f an exterunal forces, we felt it covy duty as wmelallurgical

[y

investigators to try to systematically study this type of phenowelon.
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168. Ehd footnote

Yherefore, we went to J. P. Girard, who was reputed to have produced
"abnormal® effects on metals and wished to ccpnduct experiments in the
presence of scilentists. The purpese cf this repcert is to describe
scne gf the tests which we conducted with him cver a period of almost

tHG years.

Several weeks.aftez cur tests vere baqun, J. P. Gi:atd informed
us that he practiced prestidigitaticn. Some time later, two oxr three
gources simultanecusly also informed us that he had been written up
in the "pMagician®s Yeartock." At first he wcerked in a somewhat

hacure and roundabout fashion, resesbling the style of an
illusicnists In spite of this, after this iritial period, J. Pa
Girard produced interesting effects. Various scientific personalities
attended some of these deuvcrstraticns. We gradually got J. P. Girard
te siwplify his behavidr énd fcllow stricter prccedures. But on our
recordings we observed some movements which-indicated muscular

action. \

PDhis mixture of striking c¢ffects and gquestionable elewments led
us tc make a rather lengthy critical study. ¥We think it would bhe

interesting to outline the rain steps here.
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In'cnder to avail curselves of varied cpinions, since August
1976 we have written down all of our observations, reflections, and
'doubts in a provisional repcrt which vas sukseguently distributed to
rany scieatis&s: Tn this report, we mentioped what we knevw about Ja
P. Girard as a prestidigitator and scme of ouf doubts concerning the
virrops™ which he could kave used mcre cr lesgs ccnsciously during the
tests. This report was suprplemented with the presentation of
documénts {test pieces, microphotographs, diagraws, "video"
recerdings), with sampling cf the reliakle tests and others which
vere not as reliable, since it would have keen wrong to present too
optimjistic a selection. We also showed varicuis films of external
erigin, thus of unegual significance, in these rresentations in order
to enlarge on the informaticn on certain parts. French and foreign
jllusjicnists attended scnme ¢f the presentaticns; they helped us to
refine éur opinion in certain areas. One of ther discovered an
indication of trickery inm a film which J. P. Girard got for us
without telling us that it was faked. The opinicas g%ther@d during
all of these discussions helped.us m;ké.the critical study of our
documénts and various verifications which we have made since that
tire. J. P. Girard agreed to scme counter-tests, at least one of

which is very interesting?.

°
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Focctnote: 1Test No. 4 of Takle II. End footnote

A1} of this took some time, which explains the long delay Lketween our
initial tests and the aprearance of this article. But we feel that
this cvritical study has gone far enough, if not too far, and that the

time has come to puklish our most characteristic cxperinments.

Thus, the selection which we are preserting is the result of a
lepgthy screening process. In only twenty out :of the 150 test pieces
vhich Jd. P. Girard deformed cor transfcrmed in front 6f us Oor our
c¢llaberaters could we positively confirm thke "abnormal® nature of

~the effects observed. In this report we will describe éight of these
cases, the most characteristic. But it rust be pointed out that the
wa jority of the tests which were elininated were defimitely valid,
for we used too strict a screening process to Qliminéte the

demcnstrations which did not follow a predefined operating procedure.

Cther tests with extenscmetric gauges will be published later.

Thus, our concern for strictness eliminates rather ranmarkable

chservations concerning deformations at a distance, deformations of
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chjects or test pieces in the hands of the chbservers themselves who
vere hhkove any suspicicr, cor those held on either side by J. P.

Girard and an observer.

The tesis which will be described wvere conducted under our own
resyoasibility with the auvthorization of Pechiney-Ugine-Kuhlmann. We
would like to thank those of our collakoratcrs who were willing to
help us in the delicate study of this conticverxsial area, in
rarticular Mr. J. Rauch, Pr. G. Jollant, and Hr. B. Dubost. He would
also Yike to acknowledge Prcfessor J. B. Hasted; professor of physics
at Fizbeck College of le Upiversity of Lopdon, for agreeing to

speunspyr a test in his laberatory.

Lescription of Tests

&

In order to make it impcssible for J. PZ 6iTard to surreptitiously
tend & test piece, we often used baxrs with a rather large cross
s@cticn wade of various metals: in partiqular, alurinum and light
alloys {(test pieces 250-350 mm'lonq and 8~17 wmrn in diametar), but
alsc depper, soft steel, stainiess steel, 2nd magnesium. We

determined the forces (beprding nmcments) necéssary to bend our test
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Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9

DOC = 1314 BAGE 6
CPYRGHT

pieces by measurements and calculaticns. In order to be able to
conpare the values of tle resistance of the test pieces to the forces
which they could have withstood if fasking Ly surreptitious bending
occurred, we determined the maximun mement which 2 man can create
vhen seizing a test piece in two hands using all of his strengtheea
which could not go unnoticed! For this rpuvrrcse, we used a
dynamgmetric key with handles 400 mm long, which we tested with many
individuwals. The maximunm ncments vary with the individvals from 20-38
Nem; J. P. Girard created 26 Nen with a very visible effort. These
values were confirmed by direct tests cpn bars; an exanple of this

will fcllow (session of 27 Cctoher 1976).

$ince our purpose here was neither to describe all of these
testsy nor to make a critical revieu, ®e sclected the two most

typical sessions for this article:

o

Session of 31 March 1976 at the Alurinud Teéchnical Center.

Experimenters: J. Rauch and G. Jollant, with the aid of a video

recording assistant.
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Buring this session, in a rocnr adjacent tc the room J. P. Girard
%as in, G. Jollant, an experimenter, tock a tar of hardened
dvralesinum of alloy AULG, state T4 (i.e.; kardened, aged) 250 nmm
long and 8 nmw in diameter.vth bigh critical berding moment {15 Wen)
rakes it ippcssible to tend without a visitle effort. G. Jollant
rciled it cn a desk, stated that it was not out of round, warked it,
and placed it himself in a c¢lass tuke whic¢h he closed with a stopper.
This is the cnly time which we were able t¢ arrange it so that J. Pa
Girard did nect touch the test bar to ke bent hefore it was enclosed

in a fuhe.

G. Jollant brought the closed tube to J. %auch, who inmediately
gave it to J. P. Girard, and everything was filmed from thep on.
Eitbes the stopper, the kar in the tube, ©x both were always visible.
After concentrating and declaring that he felt something, Jo Pa
Girard gave the tube, still clcsed, to J. Kauch. Mr. Rauch uncorked
it, rémoved the bar, which was visibly 5@n£:‘atd placed it on the
dgsk, then on a flat bar in order to bring cut the bend, which wés

thus made very obvious. This bend wsas 2 miu
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fessicn of 27 Octoberx 1976 at Grencble
Experimenters: J. Bouvaist and B. lukost.

Here we will describe the test wade on thke thickest bar. This
was a bar 17 mm in diameter and 300 un long made of alloy U2
(2-0%¢/0 ccprer) in state T4 (hardened in <¢cld water and aged for cne
year} . Reference marks were engraved in the mass of this bar, and the
placement of small characteristic flaws were ncted. It was taken to
the experinental site in a different car frcem tte in one which Ju P,
Girard was transported, and it was the culy one of its kipnd in the

experjmental batch.

This bar was preliminarily subjected tc bending tests by very
strong men, and only one mar weighipng 140 kg was able to make a
slight, but significant, deforraticn.after smearing his hands with
xagnesiur (a bend of 0.€ »m corresponding tc¢ an applied moment of 38
Ren) . Then the bending plane wvas marked by scratches made on the two
ends. Previous tests made it possible to ccnfirm that even using a

fixed half-~length suppcrt, an average nan cculd not even increase
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this deformation by applying his entire weight (0D kKgj tO noth ends.

puring the tests, the two experimenters sat at about a meter
away on either side of J. P. Girard, whe wcrked in shirtsleeves, with
hig sleeves rolled up, withcut contact. Je. P. Girard deformed this
tar four times in successicn by holding one end in his right hand and
1ightly touching the free part with bis left hard (bends 1 and 2) or
by placing his left hand five cm altove the epecimen (bends 3 and 4).
Bfter each deformation, cne chserver tecck tle profile of the test
tar, while the other resained next tc J. P. Girard. The two largest
defermations (3 and &) could be seen with the eve; both vere produced
tcward the bottom during a time on the order of 10-20 seconds. After
cach deformation, it was verified that no heating up could be
‘detected by touching the tar with the hand, and that the bends nmade
without force by J. P. Girard were all im the same plane {inclined by
349 pglative to the initial bending plane wmentioned above) , marked by
the grooves indicated atove. These grocves alsc nade it possible to
verify that the same bar was being used at all tiwmes. Inmediately
following the experiment, tke specimpns-were placed in a briefcase

and taken to the laboratory.

We will now descrilte tle labcratcry testss
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Birst, in the labcratory we verified tlkat all of the marks,
grooves and flaws which were origirally made ¢n the bar were present
¢n the bar returned from the experiment. This rade it possible
unequivocally confirm that there was no sukstitution of the specimen.

Figqure 1 shous a picture of the bar after the experiment.
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Fig. 1. Phctograph of AUZ kar 17 nw in diameter after bending.

ir centipeters.

AUl Ti
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The following tests were xade for the nondestructive
characterization of the charges made in the bar - more specifically,

in section A - corresponding to the maximur curvature. He can see:

~ a significant increase in the hardness ¢f the two grains
lcrated in the bending plane, reaching a wmaximum of 11 points Vickers
{or 270/0) in section A, which corresgcnds tc the maximum curvature.
The léngth of the zone in which the hardness exceeds the initial

valve is around 120 mm {6C mm on either side of section A).

= the hardness measured on the circumference of section A
rerrendicular to the bending plane is the paxiwum in the bending
planey and varies linearily with tle side rclative to the neutral

live, as in the case of simple bending-

In order to deterwnine the moment which must he applied to the
tar by mechanical bendirg.ir order tc chtair the permanent bend
chserved, we mechanically bent a centrol bar which vas identical to
the preceding one with a distance of "200 mé*ﬁetween the fizxed
cuiforts. The variation in the residual bending nmeasured as a
fupcticn of the moment arprlied is given in Fig. 2. From this we can

conclude that in order to cltain the bend chksexrved on the bar bent by

Ade P. Giraxrd {fr = 13.% mm), it would bke necessery to apply a moment

Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9
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B ¢f around 75 Nem, or twe and a half times tle critical moment Mc =
3¢ NWem, and twice the mcment exerted by the strengest man whom we

tested. The total deformaticn energy can be calculated at 11 J.
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ccntrol bar identical tc that io Fige

{2) Experiment. {3) Calibration curvea.

half-length.
EXPERIENCE  AU2-Ts
(™
b
o L mER! l
(L) 1'#!"::5 ()
|
|
! (3
T courbe d elalormage.
™

iy ous

Fig. 2. Diagram of bending as a function of the moment applied to a

1. KEY: (1) Moment applied.

{6} Mean fcr men with the ferce of two hands.

!
i G
! O > 75 fa]

{4} Eends. (5) Hax. for men.

(V) Residual bending at

£ =17 o
L = 300 m
Ry = 63 Wk
Ry = 162 K
M, = 30 kn

A= 268 %

(0

FLEXIONS

! @ /“‘“‘“—“‘”
\i' - > 70 In
i 2
i @, —_— — G2 ta J.PG,
O
. = e S L
04 . -
|
| &
hf S— 5308 ¥p LT 33
: | .
{ 7
L@
L 25 81 ;Kovezme bemmes
- les e i 2 maing
e
. oo, e cinitulle d AT e
Oos 3 6 LI K3 20 EL) (=)

Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9



Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9

poc = 1314 BPAGE 15
CPYRGHT

The preceding results rake it possible to completely exclude the
hypotheses of surreptiticus deformaticns of muscular origin which
right have escaped noiice by the observers. Furtherrmore, the fact
that “normal® consolidaticn of the defcimed z¢re is observed makes it
pcssible to exclude the surreptiticus use of thermal or chemical

reans to decrease the lccal mechanical strength of the alloy.

In conclusion, the set of cbservations made during and after the
experiment ¢n the duralumintm bar deformed Lty Je. P. Girard during the

experiment of 27 October 1976 gakes it pessible to conclule:

« that the successive deformaticns realized were not and could

not have been produced ky the ncormal muscular fcrce of tha subiject,

— that the final defcrmation cktained mas in all ways comparable
to that which would be cbtained by applying a peint force of 1500 N

in the middle of the bar uhen resting cb &twWe SViports..

- ks

Tests cn Stainless Steel im Closed Tules
&
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Faterials and Working Ccnditicons

Zuring the session at the Alurirnum Technical Center on 25 HMarch
1876, three experimenters {{. Crussard, J. Fauch and G. Jolliant) and
fcur other spectators olserved martersitic trarsformations, with or
without deformation, of test pieces made frecm a cast of sustenitic
stainless steel with a spﬁcjal ncnccgnercial cerposition which had
Frevigusly been used for studying the martensitic transformation by
deformation. This cast essertially coertaineds Cx x‘17¢8%y ¥i = 7.4%,

fﬂ’} = 3«5{'}0701; Si = Ou.?;fi’p/o' C = Gu OSC‘%# IQ = OQQEQ[Z-

Tvwo test pileces left over frow this study were used for this
putpose. These vwere cylindrical test pieces (7 nmm in diameter and 85
tw leng) with swooth héads 12 mm in diaweter. They were subjected to
hardening in air at 1050°C {(c¢cne hovr in,a salt bath), finishing
treatwment, and nitroflucric corrosicn, whick gave the body of the
test piece a matte look. The resultant structure is nommagnetic,

except for several parts of the machined surface layer. The

rartensitic transformaticn gpoints in this state are: Ms = 140°C and
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These two test pieces were given to Ja. P. Girard for several
days. At the beginning ¢f tle sessicn, they were marked No. 2 and 3
in large numbers circled with ar irreqular circle. Another test
riecey marked No. 1 in the sawe panner, vas used for another test
which was not significart and will te used again later for a
simulaticn counter—test. Its mark can be seen iv Fig. 5. This was the
first time that test pleces of this type vwere used with J. P. Girard
and that they were nmarked like this. Tlese were the sane test picces,
warked in this manner, which vwere taken at the eund of the test under
the cenditions which we will see; there was no possibility of

substituticn.

dfter nmarking, one of us (C. Crussard) verified the straightness
of thése test pileces {Nos. Z and 3) by rolling them; they were not
"cut ¢f round."™ He alsc verified their magnetic staté, A guick and
sinple method of evaluating pcintwtoipognh;;agnetism for this purpose
censists of using a small pecwerful horseshoe maghet made of Ticonal
1500 fpolar surfaces of 7x4 mn?, 8.5 wm apart) suspended at the end
cf a chain. To make the measurement, cpe chenges from a position in

which the magnet is in ccontact with the teést piece, with vertical

suspension; the test piece is gradwvally witldrawn unﬁil the magnet is
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pulled away. Measuring the tcrizontal distance from the magnet to the
test piece at this point D, and kncwing the mase of the magnet (22 q)
and the length of suspensior, we can calculate the pulling force F.
During this verification in the middle of tlke two test rods and on
the heads, the distance D defined akcve did nct exceed 2~3 nm. This
cerrespends to a pulling force F on the order :cf 0.01 N, due to sonme

traces of surface martensite caused ty machining.

hAfter this check, the test rods vere placed on the desk behind
which J. P. Girard was working {in rclled-up shirtsleeves) in the
field cf view of the video camera, whbich 4id nect turn away frow then
{while J. P. Girard worked xith other tesit rieces and made an attaempt
at a dight—~alloy bar without leaving bis seat) until the £ollowing

exgeriments were beguns

a) Je P. Girard carefully grasps test tar No. 2 by one head and
vithovt exerting force (tlte f£ilr pakes it pcssilble to confivm this),
rlaces it in a tube and s%cpﬁ it with a cork (aluays'in front of the
canera), takes the corked tuhe squarﬁlyfin_kis hand (the left hand,
with the cork alvays reraining visikle), and ccpcentrates. He then
gives the tube to C. Crissard and does not touchk the test piece fronm

this time chne

Ce Crussard removes the test piece frcen the tube: it has a

Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9
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slight bend, but very close to one end, visiktle to the eye, and which
he verified by rolling the piece. The verificaticn with a magnet
indicates very strong local magnetisnm near this sane end (sec Table
1).. Since the entire operation was filmed, no sukstitution could have
taken place. C. Crussar¢ returns tlke test bkar tc its box for future

studys

by J. P. Girard takes test bar Noc. 3, shich has remained'visible
thrcughout this time. The same operations as fcx No. 2 are performed,
execept that one spectatcr, at cne tire, blccks the camera. After J.
f« Girard had concentrated, C. Crussard took the corked tube back,
remcved the test piece freom it, and rolled it. This test piece
remained straight, but reverdiheless its local magnetism was similar
tc that of test plece Nc. 2, but this time witbout deformation. It

was returned to the box, alsc for study.
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Table 1. KEY: (1) HMeasurerent. (2) Test piece. (3) Bending of one
side. (4) EBending of the¢ ctler side. (%) Fean kending. (6) Pulling
fecrce £ of the magnet (N). (7} one head. {8) €nd of cylindrical

chaft. (9) wmiddle. {10) cther end of cylimdrical shaft. (11) other

head. (12) HNaximum value.

@V Mesure @.‘;Eprouveue(ﬂEprouveue
n° 2 a3

(T)lecho dun c()’te y1 (mm] 2,5 < 03
Fleche de &)

l'auire cété y2 1.7 < 03
Fleche Q\) ’ i

yi4y2
MOYGANE Y == wmmrmm e 2,1 < 03
2

«lorce danrdchemem f de
PVaimant (N):

@l_ une iéte ‘ 0,12 (*} ' 0,03
ik extrémité du {&t cylin-
. drique 0,15 = 0,22
(’
L‘milicu _ . 0,02 0,03
-ﬁ—wautre extrémité du fot

cylindrique 0,02 0,02
-@ autre téte 0,05 0,01

(*) Va'eur maximale, {2
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Initial Measurements

Phe next day, C. Crusserd evaluatsd the zmacnetism ani
defcrmations. The same magnet wvwas always msed tc evaluate magnetism;
the pulling forces ¥ defined above are indicated in Table 1 (at close
to 0.071 N). In order to gevaluate the deforraticys ¥, one of the heads
was rlaced against a ruler end the distance Letween the other head
{ipside) and the ruler vwas nmeasured. He confirred that the test

pieces "ran true" at the kecinrirg c¢f the test.

The bend close to cne kead carp ke seen very clearly in Fig. 3.

Fig. 3. Photograph of stainless steel test piece Ho. 2 after the.

experiment.
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Lakoratory Tests

Yarious tests, alsc destructlive, vere nmade on test piece No. 2.
The bar was electrolytically cut even with the ragnetic head. Thus,
it was possible to insert the magnetic end ¢f tte cylindrical part of
the bar into the spool of a Sigmatest device: the specific saturation
ragnetizaticn is 2.8, wuhich corresyends o z preportion of 1.90/, of

the magnetic phase {a'}.

For test piece No. 3, the nondestyuctive Y-ray study revealed
rartepsites «f and & in the magnetic zene, the latter in a high

rroportion, in addition to eustenite.

Hicrophotographs (test piece No. 2) on a sucgface. polished
rechanically, then electrclytically ({Fig. #ia and 4b) reveal a mixture
¢f mantensites & and af. Ccrpared with jrevices studies made of this
steely we can confirm that these siructures have neither the facies
¢f a wartensite obtained %y cocling, nor thet ¢f a martensite
Froduced by the densitizaticn of atstengte_ly heating it. This could
¢nly be martensite from defcrmation (vith scme traces of martensite
due to the preparation of trke ground surface). The martensite density
appears to be rather unifcrr over the ertire crcss section; in spite

cf thée uncertainty which always accompanies micrography due to the
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field selection, Figures Ha and b show comperakle appearances on the
surface and in the interior. The amount of martensite observed on
these micrographs correspcnds to those which ate obtained with this

%: thus, it is much more intense than

steel by tensile strain of I-10
that which would corresgcnd to the slight lending observed (¥Fig. 3).

Its lecalization is very suiprisinge

Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9
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Fig. 4. Micrographs of the locally trapsiorned zone of stainless

steel test piece No. 2 (&) near the surface, (l) in the intericr.

2

NS N
B S
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Simulation Tests

The local nmagnetiss ¢f the head c¢f test piece No. 2 could not
have been wmissed in the verificaticn made at the beginning of the

test, which was focused especially cn the heads.

Nevertheless, since twc confirmations ere tetter than one, we
asked ourselves if we cculd imagine a metallurgical process capable
¢f rreducing these localized martensites while leaving the test

pieces completely straicht cr merely slightly bent.

Since we¢ are dealing with celd-~rolled nartensite, we must work
with defcrmation., The closest means of repreducing its localization
vith this abundance near cne head is altergating bcudiﬁgh He
‘cenducted tests oy another test piece, Noo 1, which was initially
nonsagnetic: it was necessary to rlace one kead in a vice, bend the
kar by around 309 and straighten it. But due stc the special
[rcrexties of this steél,/tke test piece vas very visibly formed into
an 5 (Fige. 5). In order to straighten ii.haﬁkaﬁt, it would be
necessary to tool a die and restanmg the piece ¢rn a press! Another
differerce: cn test piece Nc. 1 thus treatcd, the magnetism on the

end of the shaft was conparable to that of test piece No. 2, but the

kead was nct magnetic, whick is obviously gpcrsal.
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Fig. 5. Test piece of stainless steel Hce 1 after a simulation test.

AOCMRERT St Lo

b

A picrographic test made on another test piece which was bent
even more and straightened reveals c¢cld-rclled rartensite, but with a
very distinct heterogeneous distributicn: tle rartensite density is
lower in the interior than ¢n the surface {Ffig. Ga and b}, vwhich is
rcrral, but vhich differs from test piece Nc., 2. In order to obtain
phiform density in the c¢ross secticn and im the amount observed, it
would ke necesgary to be able to¢ create hensile strain deformation
lccalized c¢n the end of the shaft and in the head (on the order of
5-10% for test piece No. 2, and at least 10% for test piece Ho. 3},
but which would not appreciably change the diameters of either the

- -

shaft or the headl.

Fcetneote: iFor test piece Neo. 3, a slight decrease in the crcss
sgcticn (0.5%) was measured in the zone which lecame magnetic. ¥e

will point out that we c¢ould have also consider<d simulation by

Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9
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twisting, but vwe could not see how this could result in deformation

localized near one head ard in it. Erd footrcte

it would be necessary tc¢ have a series of hammering cut and kneading

cycles, all done without leaving a wmark on the test bar!
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Fig. 6. Micrographs similar to those in Fig. 4; but for a test piece

{b} in the

rear the surface,

(a)

-
-

sukjected to a simulated test
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Copclusion

The group of observaticns described akcve wakes it possible to

statez

- that a local martensitic transfcrmaticn was created in two
test pieces during the test, accompanied .by slight bending near one

head «n one of then:

- that %e sere¢ unakle to think wp a sirgle sinple metallurgical
creratien vhich was carakle of exactly duplicating the structures

¢bserved in the transfcrwned zones.

Lecal Changes in Hardness of Metal Plates

do P. Girard performed this experiwment four timds in different
rlaces and in front of different observérs;hturing the first session
(27 October 1976}, one ¢f tte experirenters suggested that he
imgrovise a new typé of test: hardening a nmetal plate in attempt to
“compresst the metal. Except for a fevw close details which will be

pointed out, the experisental prcceduze used fcr this test, as well
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as for the three others, wae as fcllcus:z J: P. €Girard was given a
dvralurinum plate vhose dimensions, compositicr and reference mark
were Knewn only by the experimenter (and which vere different for
cach nevw experiment). Initially, J. FP. Girard cane into contact with
the test piece by rubbimg it or touching it with his fingers under
the clcse supervisicn of the experimenters.: The experimenter then
placed the ﬁest piece in a corked glass tube after verifying its
straightness and the reference mark. Them tle tube was given back to
J< P. Girard for the test. The teét riece remained in the tube until
the lsberatory test. Fer test No. 4, tre phase in the glass tube was
eliminated, since it prcvided no additicnal guarantee afteﬁ the
initial procedure, which permitted haund contact during the initial

rhase.

Test Moterials and Working Conditicns

$he four plates which uere chaﬂge&'ﬁefé nade entiraly of
dyralusinup in state T351 thardened at 505°¢ irp cold water, relaxing
stretching of 1.2-2%, aging for at least 48 hours). Tvo conpositions
wete used (quaternary aluminum alloy A~U4S6 with a noncommercial
cenposition, and industrial alloy 2017). Ad aaonynous symbhol engraved

on thé metal of the plate and which was different for each experiment

Approved For Release 2000708707 ; CIA-RDPY6-00787/R0U00500T60003-9
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rermitted the observers tc tnequiveccally identify the test plate by a
sinyle glance. Each plate ceme frowr a ratch of idemtical plates which
vere snbjected the same treatment, and the control plates of each
ratch were pr@setved in the labcratcry for ccrparison and future
sipulation tests. Table 11 summarizes the places and the

characteristics of the test data of the fovr experiments.
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Takle Ila KEY: (1) Testa {(2) Pate. (3) Place. (4) Observers. (5)
Ipitial characteristics of specimen. (6) Type. {(7) Dimensions. (8)
Feference wrark. (9) Londcco. (%0) and. (11). tall-testing. {12) Tooling
¢+ hall~testing.
1 | i o o o
(f\ (,DQ) (5 e ) Caracten{quues' initiales g
Essai Date ! Lieu Obse&vateurs Gﬂ de Féchantillon ﬁya)ture
e e
T g)) Dimensions d{;%}-ﬂe,pere_p
o ‘
1 27.10.76 Grenoble J.B. &t BD. 18 X 25 X 150 11-1 A-U4SG-T351
' (v
7 25.11.76 : Lyon J.B., PG. et JG.0 14 X 24 X 160 11-J A-U4SG-T351
! 1oy .
3 254176 | . Lyon JB., PG. (et JG.j 14 X 26 x 160 11-H A-UASG-T351
! . - -+ billage
! 6 1 aQy
4 10.10.77 | Londres J.B. et JH, 12 X 30 x 160 VG A-U4GT351
! - usinds
; : s brillanicée
! !
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Ckserwatious During Experiment

¥irst Tesh:

During the phase of contact of the tifps of the fingers {~2 nin),
te sudcessively observed tuwc slight kendings of plate 11-I of (¢+1 mm)
and {~C.5 mn), respectively, in opposite directions from each other.
dhen the test pieée was placed in the glass tule with a toteal
resideal bend of +0.5 nm (tle slightly comvex grain corresponded to
the eagraved surface). The tube was thew gives fack to J. P. Giravd

tsice (5 min)e

feccnd Test:
Nc bending before teing placed in the-~tulbe. Length of exposure:

thiee minutes.
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Third Tests

Test piece 11-H was preliminarily shot-peerned over the length of
the twc surfaces to see if additional local hardening was possihle.

Luration: around three rinutes, withcut defcrration.

Foeurth Tosts

Jest piece V6 was tested twice ky Jo F. Girard {duration of

exposure: twice for two nminutes).

Laboratory Tests

¥or the four tests, corparative cxaminatices of “the angraved
rarks) dimensions, weights, and the marks di'iqitial hardness of the
test pieces confirmed thkat the test Fiecas retvined to the laboratory

were definitely those which were prepared fer the experiments.
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Hazdnesss

After electrolytic polishing, the bardress was neasured with a
Vickevs microhardness meter under a load of three kg (=30 N) on the
twec surfaces of the test piecas subjected to the experiments, as well
as on the control pieces kept at the laboratory. The marks were made
with spacing of from one to two mm ({depending ¢n the case).
Douvble-blind countermeasures used by different cperators (for tests 2

and 4} led to equivalent results.

Yhe results obtained Ly this technigue, twe cases of which are
shown iun Figures 7 and 8, make it rossible tc rewveal appreciable
éiﬁulﬁaneous increases in herdness on the two :cpposing surfaces. The
legaths of the modified zones and the maxisum increases in hardness
are reorganized in Table IIJ. Ccnsidering tle dispersion
{tharacterized by the typical deviaticn indicated in parentheses at
the sécend-to~last coclumn), in a ccnpletely valid manner, these

-

chservations show that the retal was changed during the four tests.

o~

- -
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Fig. 7. Hardnesses measured on the twe sides of light-alloy test
riece 11-I, after test. KEYz {1) Vickers tardness. (2) Test piece
14-X. (3} side. (4) Load. (%) Listance to the merked end.
(1)
Ay 5G T34 DURETE  VICKERS
(t) @) ¢prouvelle 11-1
100 (‘ﬂ
face:1 . charge. 2904 i
L:a) Al
/ﬂ{’% :
1300 o ] S 20
i
R
RSN V.S . % 15 G IR
L
12008 + - - -
3d 3)
* fa(ce : 2
1200 l].’""-_'
raey
l’?' I ‘Ll 90
l! ‘*‘1
{,,-{"i Pl
1200 e 1 1' e
(E,l:) - ” ;7
1100 . detance a | 7 exiremité  reperge
o 50 00 150 (ram)
P L -
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Fig. B. Hardness measurcd on the two sides of light-alloy test piece
VG, before and after test. KEY: (1) Vickers hardness. (2) Plate VG.
{3} Lpad. {4) HMarked side. (5) Unrarked side. {€) Distance to marked

end. {7) Hardness at pid-uidth (°) befores(4) after ex periment,

-

DURETE VICKERS plaqualle VG
(%) = e]\
wor charge : 2,94 daiN -~ face_repérde
3
! ‘
Hi[”f ?!1 %
e I O }-‘| e b
12008 e g ’lo MIHJ“ L e
$ ; 5
13007 face_non_reperée

, ]N_,.__ L
T m; b e
1200 Vr ER TS Sk & i 4 i "1 TREETT
P (Y ]
ool distance a 1 extrémite repérée
[ 50 00 150 (,mrm
duret? a mi largeuri‘)" aant +_oynsrience”
Al ap\rQS ]

¢
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Table IXI. KEY: (1) Test. (2} Test piece. (3) Maximum hardness in

the changed zone {(MPa). (4) Initial hardgess. (5) End of plate. (6}

Ccptrel (stahdard deviaticn). (7) significartly changed length {mm).

(E) Side.
0 S T eté imitial TN L o
( CD) Dureté maximurt ) {~% _U: ureté initiale o (S_ nifc;ngtu.cur "
Essal Eprouvette -dans la zone modifiée! » A N : fgnitiea tvemer
g * MP A @-) Extrémité (},) Témoin : modifice
fo e : A ( " ‘?) . plaquette {écart-type) - L2 < dmm)
o - _ N DAL O SO R A Y & o S ARV N T
1 11-1 Ctace 1 1340 1240 1220 (15) P
{¢Face 2 (R) 1290 1200 1230 (14) _ 30
2 11-4 @\face 1 1340 1180 1180 (20) 20
- {fFace 2 (R) 1310 1190 1200 (21) 20
3 11-H ®Face 1 1420 1290 ' 20
@Face 2 (R) 1380 1260 : 15
4 VG (Pace 1 () 1270 1200 (7) 1210 (15) 35
(Oface 2 1290 1200 (9) 1200 {10 35

We can see that the paximun hardepings cbsexved range from 6%
{test 4) to 12°% {test 2), with an average of 8%. Six ‘Vickers
impressions were made hefore the expe‘rir"ﬁe'ﬁ{”ét nid-length during test
iy since hardening always occurred in this zone in the preceding
tests, yielding hardnesses c¢f 1200~-1210. This makes it possible to

ccrpletely eliminate the hypothkesis of the ncnuniformity of the

previous hardpess. We will point out in passing that this test is
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rarticularly interesting because it was conducted in England by

Frofessor J. Hasted, andé because tte hardnesses were remeasured
"blindly" and confirmed in an independent FErglish laboratory at the

Electrical Research Asscciaticn.

Irternal Strainss

¥wo techniques were used to reveal poscsible differences in

residuwal lcngitudinal strairs in tle mcdified zcnes. The technique of

i‘n

superficial measurement by X~vay diffracticr {the sin® ¢ method) used
cn specimen 11-I indicates & significant change in the residual
lcpgitudinal strain on the two oppcsing sides ¢f the modified zones
vessentially, ve see residual straip cf -80 EFa ¢n the unmarked side
(slightly councave), and cf +80 MPa in tte circsing grain (marked). On
the urchanged ends, we find again the state of internal strain which

-

is noxwmal for this retallurcical state (T351), ¢r R -~ 15 HPa.

-
- s

This point was confirmed by measuring the relative deformaticns
created on side two during gradual chenical treatment of the entire
orposing side (1) on test piece 11-J. Using this technique ({called
the Resenthal-Nortgen method), we oltserve a ccasiderable and

sigvificant variation in the calibration mark lccated straight above

Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9
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the modified zone; while a mark located on the same graln, but 25 nmm
frcm the modified zone, exhikits ncrral behavicr similar to that of
the twc marks on the ccrtrcl piece. thus, we can unambiguously
conclude that the local change in hardness is associated with the

lecal change in the state c¢f residval strair ip this zone.

Ficiostructures

The tast pieces modified during tests 1 and 2 and the
corresponding controls were examined under @ transmission electron
picroscopa (100 kV). Thin slices whose thickness was carefully

-reduced in crder to avoid apny defcrmaticnm were taken parallel to the
surface at mid-thickness and on the two oppesite sides of the
r0dificd zone of test piece 11-I, as well as ip the modified surface
zcye fside 2) of tegt pigce 11-J.

‘

In hoth cases, we can see that %hé'mogifiea zones have
characteristic microstructure with a very tigh density of small
disleceation rings arouné z0C angstroms in diameter (Figures Y9a and
10a and b). At mid-thickness we find a lower ring density, but one
which is significantly greater than in the initial metal taken fromn

the end of the test piece (Fig. 9b) apnd frce a control.
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Fig. 8. IFlectron micrograrhs of the thin slice and electron

surface

{a)

-I:

11

alloy test :piece

qhi—

diagrans of 1li

diffraction

of identical contrast

&
o

Conditicrs

{b) unchanged parta

handensd zchne:

both cases.

in

Py

5,
.

b
k4
d
i
y
3

: CIA-RDP96-00787R000500160003-9

b)

Approved For Release 2000/08/07




Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9

1314 PRGE 42

LEC =
CPYRGHT

Fige 10. Electron microcragls
enlargement of 64, 500 {tefore
Wwith J. P

Girard, side 1. L)

c)} Test piece
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For test piece 11-1, ccnparative ccunting cf the rings visible
in the section {110) was realized a: g = [111]s > 0. After measuring
the respective thicknesses cf the different plates, the results given

in Taktle IV were found (mean fcr five fieldsg).

Yable IV, KEY: (1) Sarpling. (2) Lensity cf visible rings. (3)
Felative density ccumpared tc centrcle (4) Centrel. {5) Modified zone.

(6} Mid~thickness. (7) Side.

i) L _ » ¢
‘ Préléevement D(':nsxte' d;:] boucles Densité relative per
' (2 VISIDICS rapport au témoin
{cm-)
- .’j‘:(’f‘,\‘)z/{_"? T el R N
- 11 {témoin) HV = 1240 74,100 _ H
| (» e
11- } ace 1 -
zone modifige | HV = 1340 130 .10 18
5 R
( ) B
11 i ¢ fdce 2
zone modifiée™™ { HV = 1290 84 .100 : 1
Yo
111 mi‘éplaisse‘ur% : 61 .11 8
. < c
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sumning up, we will ncte that the changes J. P. Girard produced
in thé duralurinum plates wtich were givem t¢ him reveal,

sinultaneously:
- gurface hardening on the order of 8¢9/, lccated on the two
gides c¢f the plates over a length which can reach 40 mm and a width

of 1015 mmg

-~ the modification of the residual surface strains in the

noedified zcnes

# the creation ¢f a particulaxr microstiucture in this zone wWith

a very high density of small dislocation rvings (0200 angstrons)s

- the absence of macroscopic tkending strain (except for test 1 -

g6€ abcvae) «

Sipulation Tests

Bs in the case of stainless steel, we sfought double copfirmation

by trying to figure out a simple means cf deforzation hy vhich the
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;zededing states could te simulateda

First, we will point out that the electron micrographs indicate
that the Guinier-Prestcr zcres are nct dissclved and are the same at
the end of the test as im ftlke original statee 1lis eliminates any
sinmulation by heat treatrents in particular, ky surface heating
{ipduction or optical radiation). Thus, ve had to develop mechanical

sigulaticny tests. .

2lternating Rending

Since hand contact was pernitted during the first phase of the
exreriment, we might vwondex if a suvrreptiticus alternating bending
ceperation in the plastic rarge would be encutgh to cause the changes
chrerveda

Altgrnating bending tests made <n controls pernitted us to see
that it was necessary tc intrcduce tctal plastic flow of at least 5%
by alternating bending in order to oktain hardening on the order of
that which was observed previously (~8¢/,).. This requires bending the
test piece very intensiveiy'until a radius cf curvature of 50 nmw is

reached (which corresponds to a bend on the c¢rder of 30, which is

Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9




s
............................ P Ty iv:.:,.x,:.‘&"v'-:<'-‘“ﬁwﬂmt\mv&:

Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9

pec = 1314 EAGE 46
CPYRGHT

inccmpatible with the clservations made), then straightening it by

bepding it in the opposite directicn.

lcwever, this simulaticn does not perwmit ug to duplicate the
structural state observed crn the test fpieces rcdified by J. P.
Girard. In fact, by electron microsccpy we then cobserve nmazes of
dislccations in the hardened zones, tut not the significant increase

in the number of dislocaticy rings.

Ccprression Test on a Press.

A local compressian test of centrcl plate 11-U conducted on a
rress at 300 MPa {oe < 220 FFa) umade it poscible to obtain hardening
cn the surfaces coming in ccrtact sith the stamg and the table,
resrectively, close to .that which was sought (AEY = 140 HMPa} with
micrcgtructure similar to tle microstructure clsecved on the modifiad
test pieces (Fig. 10d4), kut with a 1éwei xi;g density. Hovever, we
cbservwe a 13% decrease in thickness and a urniferm change in the cross
sectiocn of»ihe structure and in hardness, which is not true of the
test pieces "hardened" Ly J. P. Girard. Purtherzore, measurements ofl
the thickness of the plate revealsd a reductimﬁ in thickness on the

crder of 2% straight abcve the wmcdified zoge.
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fheot—~Feening Test

A surface shot-peening test of the twe oppesing sides of the
centrel (11-M) Y nmade it possible to sinmulate the essential parts of
the peints which we were trying to rTeproduce: surface hardening AHV
c¢f 7¢ FEpra, the sbsence cf permanent kending, ard analogous
nicrostructure (héterogﬁneoxs in thkickness sith a nmaxinmunm dislocation

ripg density in the vicinity of the surfaces).

Fcotnpte: IWorking conditicrs: Hatrasvr machbine, air pressure ~ 7
hars, flow rate - 0.85 m3/me, glass Lalls (¢~ 75-110 pm), duration -

1T ¥ing End footunote

’

Feanwhile, in this wanmner we oktain a depolished surface which looks
very different from that of the test pieces modified by J. P. Girard,
and additional polishinc is necessary in crdexr to restore a

cerparable surface state.
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The set of observations and sigulatiocns shew that it would be
necessary to apply compressive force perpepéicular to the surface of
the plates, thus creating betercgenecus plastic flow in the cross
secticn, in order to duplicate the essentjal aspects of the physical
Froperties olserved on the metal plates locally and superficially
hardened by J. P. Girard. Tle mechanical energy required for
simulating suchva modification can be estinated according to the

ccurression sinmulation test: we find 1.6 Ja

e can also produce rings of this type by neutron irradiation.

Conclusion

The group of observaticns made ¢n the duraluminum plates given

tc J. E. Girvard makes it pcssible to state:

-
v

= that the require¢ hardening was definitely realized four times

-

during the test:

= that no simple metallurgical cperaticn Xrown to the authors

rakes it pcessible exactly duplicate the different physical

peculiarities observed in tlke lccally hardered zones.
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Tiscussion and Cowuclusicn

In this report, we described some deformations and
transformations of netals cktained under specific conditions. The
rlaces in which these tests were mede and tle ipndividuals who
chserved them were varie¢d; the cnly copstant presence, common o all
¢f the tests, was that cf J. P. Girard himself. Thus, there was a
correlation letween his presence and the aprearance of the particular
effects observed. Therefore, it aprears that e have the right to 5ay
that J. P. Girard is part of the “cause® of tlrese effects. But during
these deformations or transforwmaticns, we rpeitber observed nor
reccrded any interventicn of muscular torces or physical effects on
his part capable of causing tlem.

It thus appears thet we can ccnclude tle "abnormal® nature of

these effects, especially if we considef tle fcllovwing observations:

- for one of the defcxmed test pieces (see "Session of 27
Octcber 1976%), the natuvre cf the measures taken to mark the piece

and the process of follcwing the deformaticr by successively tracing
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the profiles proves that no substituticn occurxed; ve feel that the
very Eigh strength of tlis test piece is epcugh to exclude all

exrlanations by pureily sanual and muscular acticn;

-~ for the other test piece deformed in the glass tube (YSession
c¢f 31 March 1976") , the uwcrking procedure seered to establish that
. the deéformation, althouct slight, uwas sufficiently clear and was made

vhile the test piece was in the tube:

-~ for cases af local structural transfcrration, by a wmartensitic
transfcrimation ("Tests on Stailnless Steel in Clesed Tubes®) or by the
creation of many small dislccaticn rings {Yiocal NodificationSoce.
FetallicY) , the precautions described show that no substitution
ccourred. The géneratiCﬂ ¢f these e¢ffects in the tubke or upon slight
ccptadt eliminates any "nornal¥ explaraticr. Even if substitution did
cccur, we must point that we found it Impossible to either reproduce
all of the physical peculiarities c¢f the test pieces transformed in
this mahnet, or to imadiné any siwmple metallurgical gperation capable
cf doing it. Our simulaticn tests essentialdy permitted us to
duplicdate the new structural elements generated during the tegts made
¥ith J. P. Girard. By ccmbining several of these actions in a complex
mannexr {(actions which weuld cthervwise have left traces on the
specimen), we might be able to simulate the 1o§al texture and

arrangenment of these structiral elewents, buvt we would produce much

L
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greater changes in dimensicrs than thcse okserved, which are very
£light or ponexistent. The localized pature of these transformations

is surprising.

These experiments are part of a grcup cf meny uwore tests, which
we screened and subjected tc an extensive critical study undef the
ccrditicns described in the introducticn. This group of tests also
contains thosce in which ncthing happened, and cthers in which we

clecardy observed muscular inpetus ccupled with jpositively Yabnormal®

cffectea

It is a good idea to emphasize that the efiects observed have a
c@xtain»degree of reproducitiiity: the bends iu the bars were
rrcduced repeatedly, the local martensitic transformations ~ twice,
and the local hardenings — four times. The last of these four tests,
the test srcnsored by Professor Hasted, is the rost significant, for
it includes the measurenent cf hardness befcre the tests in the zone
igx which hardening subsegquently was realizedé, ard becaunse the
increase in hardness was verified in"tvc igéep@ndant laboratories,
thus an English laboratcry working #plind.®

J. P. Girard did nct produce unknown structures in any of the k
testsg The structural mcdifjcaticns chserved are of the type produced

by certain types of defcrmations. Their distrikution is normal for
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the case of simple Lending, hut abnermal fc¢r transformations without

defermation or with slight deformaticn. - -

Lf the effects had been produced by applying forces, the wvwork
v¥hich it would have been neccssary tc experd for the largest test
piece wculd have reached arcund 12 J. The ccrresponding increase in

enthalpy would be from 2-3 J.

fn this article, we have no intention cf ﬁnposing our
conclusions as complete scientific facts. Eut we felt it our duty to
c¢bjectively describe the couvditions and the recults of these
experirents. We found nc explanaticn for the effects observed,
neither in current physics, nor by pcssible trickery, but perhaps

tthers will be able to find then.
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CCNCEFNING THE ARTICLE EY Ck. CRUSSARD AND J. BCUVAIST

The above article %as written fcllcwing exyeriments which

demenstrated the abnormal bhehavior of metals or alloys in the

rade with considerable sciertific strictness
any trickery as much as possible. However, scme of them were not

convincing,; for the possilbility of trickery is always present,

are censidered to be irraticnal; but this is mere the a priori
refusal to try to observe and ccntrol them for themselves, with
copcern for the truth, rather thar giving jprcof of scientific

hcresdy.

Several scientists did not hesitate tc participate in the
experiments of J. P. Girard, sicply irp crder bte Ysee¥ {Lhen
chjectively. I myself had this opportunity 2nd I was somctines
troubled by these experiments, which, as cne of us pointed out,

rlaces us, the physicists, in a very uncomfcrtatle position.

gut of all of these exreriments, most c¢f which were video

fresence of J. P. Girard. I can confirm that these experiments were

£, in order to eliminate

Nany phenonena are re-ccited by the educated world because they
Y F = Y Y
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recorded with a considerable abundance of ccntrcels, C.o Crussard and
J. Bouvaist used only those which are the subject of this article.
Until proven otherwise, it sas not pcssible tc¢ find a rational
explanaticor for the transformations chserved and described - which

naturally does not mean that we will not find one later.

fhe authors of this article fcund it interesting to publish
their observations, knowing full well that they would come up against
rather general scepticism - but one wust only view their actions as
the desire to make known phenomena which are okvicusly inexplicable

in the current state of cur kpcwledce.

I nyself agreed to add these few lines, having had occasion to
fcllow these experiments rather closely, siuply in order to give my
advice akout the scientific strictness sitb which they were conducted
by the authoxrs. Too many factors are still undetermined to make it
possible to give a valicd }ﬂtergxetaticna

- «

Jo Jo Trillat, Member of the Acadexy cof Sciences

End-1314
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